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~ Mechanisms Undsdying Spontaneous and Induced 
Ventricular Arrhythmlas in Paflents With Idiopathic 
Dilated Cord iomyopathy 
Steven M. Pogwizd, John P. McKenzie, Michael E. Cain, Washington 
Universily, St, Louis, MO 
To define the electrophyslo;ogio mechanism(s) of ventdcular tachycar~lia 
(VT) in nonisshemic oardiomyopathy, three-dimensional intraoparative map- 
ping from 160 right and left vantri~lar intramural sites was padormed just 
prior to explanfatien in 6 patients with idiopathic dilated cardiomyopathy un- 
dergoing sen:lia.(~ nr-~lantafion. Nnnsustsined V~,<; indl.~d by programmed 
stimaialJon (3 patients) and spanfaneeusly-occurdng venldcutar anhythmias 
(3 patients) were mapped. Needle electrodes were localized visuaily after 
explantalion, and the hearts were sectioned for constnJction of isoohronto 
maps. ElectrOde density was sufficient o determine the mechanism for 37 
beats of induced and 4 beats of spontaneous ventrioular ant~/thmias. The 
first beat of induced VT arose from the subendocardium or sub-epicardium 
by a focal ;nechanism, based on the absence of intervening electrical activity 
between the termination of the last extras~mulus and the initiation of VT 
despite the presence of multiple intervening intramural recording sites, and 
conducted with a total activation time of 148 4- 16 ms. Subsequent heatS 
arose by a focal mechanism with a total activation time of 120 4- 7 ms (p = 
0.15 vs. Initiating beats at VT). Spontaneous ventriculer arrhythmias initiated 
in the subendocardium by a focal mechanism and conducted with a total 
aOtvatien time Of 142 4- 6 ms. ThuS, spontaneous and induced ventricu- 
lar arrhythmias in patients with end-stage idiopathio dilated cardiomyopathy 
arise in the subandocardium or subepicardium by a focal mechanism with no 
evidence of ms(,'roreenfry. 
EPIDEMIOLOGY/PREVENTION 
~ Long-Term Influence of Fibrinogen on Initial vs 
Recurrent Cardiovsecular Events: The 
Framingham Study 
William B. Kennel, Ralph B. O'Agustino, Albert J. Betanger. Boston 
University School of Medicine, Boston, MA 
The impact of fibdnogen on initial and recurrent events is examined in 1499 
men and women who developed 554 initial or recunent cardiovascular (CV) 
events over 20 yearn of follow-up. Adjusting only for age in men, Cox regres- 
sion analysis indicated a significant (p < 0.02) impact ol ~,~dnogen on i~qitiai 
and recurrent events. On adjustment for major dsk factors (R.F.) (syStolic 
blood pressure, cholesterol, diabetes, cigarettes and ECG-LVH) the impact 
was still present for initial and recurrent events (p < 0.01 and p < 0.02), In 
women, there was no significant influence of fibrinsgen on recurrent events 
despite a poworful and significant influence on initial CV events. 
Cv EventS by Inctoment in FibdnOgen. 20-Year Follow-Up 
Initial Events Recurrent Events 
Inomase/ELO.lncrease InCrease/S.D.lncrease 
Age-Adj.. R.F.Adj, Age-Adj. R.R Adj. 
Men 28%*'" 18%'* 34%"* 34%" 
Women 25%*** 21%" -12% + -25% + 
~NS; *"p < 0,001, **p < 0,01, *p < 0.05 
Each standard deviation (56 mg/di) inomment in f, hdnngen increased the dsk 
factor adjusted rate of initial CV events about 20% in each sex. For recurrent 
eventS in men (but not women) a 34% dsk-facfor adjusted increment in dsk 
was noted. Thus, the unique impact of fibdnogan on CV disease is present 
for initial and recurrent events in men and is related only to initial events in 
women. 
Prevalence o f  Left Ventdcular Dysfunct ion In the 
General Populat ion 
Ulrich Br0ckel, Hans W. Hense, Michael Muscholl, Angela O0fing, GOnter 
A Rlagger, Heribort Sohunkert, Universti~es of Regensburg and MOnster, 
GSF ForechungszentrUm MOnohen, Germany 
Data from the SOLVD registry suggest that treatment of asymptomatic pa- 
tients with left vantdcutar (LV) dysfunction may affect he incidence of overt 
heart failure and the rate of hospitalization. Little data exists on the I~reva- 
lense of this condition in the general population. Thus, the aim of this study 
was tO screen a population based sample for left ventricutar systolic dys- 
function by M*mede and 2D echocardlugmphy 0NHO MONICA, AugSburg, 
25 to 75 (mean 50) yearn of age; n = 1866; echocardiography technically 
adequate, n = 1566). 
The overall prevalenoe of an ejection fraction (EF) of less than 0,48 (mean 
minus 2 SD) was 2.8% (n == 43; mean age 53 years; 3.2*/,, in men, n = 24; 2.3% 
in women, n = 19). Among these, 25 subjects presented with the diagnosis of 
cardiovascular disease (9 coronary heart disease, 10 arterial hypertension, 
4 valvular disease, 2 dilated cerdiomyopathy). In contrast, 18 subjects, 1.1% 
of the study population, were asymplomatic without history of cardiovascular 
disease. As compared to subjects with an EF of greater than 0.48, those 
with LV dysfunction were characterized by increased LV enddlastolic (47.8 
vs. 49,9 ram; p < 0.005), erKLsystdiic (30.6 vs. 39.7 ram; p < 0.001), and left 
atrial (38,2 vs. 40.2 ram; p < 0.05) diameters. In adddion, as compared to 
normais, LV mass index was increased in subjasts with LV dysfunction (111,4 
vs 126.3 g/m2, p < 0.05). In this population only 2 nmle subjects presented 
with an EF of less than 35%, both with known coronary heart disease. In 
conclusion, left ventticular dysfunction is a retaUvely common finding in the 
general pOpulation. However, asymptomatic Severe LV dysfunction is less 
frequent such that echocerdiograpllic screening cannot be mco~ed in 
the unselected, middle-aged pOpulation to identify such patientS. 
~ Prognost ic Signif icance o f  History of  Stroke 
Among 11507 Patients With Coronary Artery 
DLsease 
Henrietta Reicher-Reiss, Un Goldioourt, David Tanne, Valantina Boyko, 
Awahem Shotan, Michael Jonas, Solomon Behar, and the Bexafibrate 
Infarction Prevention (BIP) Study. Heart Institute, Neufeld Cardiac Research 
InsUtute, Sheba Medical Center, Tel Hashomer, Israel 
The clinical implications of histonj Of stroke were analysed in 11507 patients 
(pts) aged 45-74 years, with chronic ischendc heart disease screened for 
participation in ;;le Bezafibrats Infarction Preve,'rdo n (BIP) Study. 303 pts had 
a history of stl~ ;~.~ (2.6%). Their baseline characteristics comparad to those 
without Stroi,~, were as follows: 
Stroke (n = 303) Others (n = 11204) p VaJue 
Age (masn 4. s.d,) 62 4.6yr 604. 7yr <0.001 
Mah~ 24O (Tm~) 8,-'73 (78%) NS 
PreviOus Ml 225 (75%) 7914 (71%) NS 
• Diabetes 101 (33%) 2379 (21%) <0.001 
Hypertension 173 (57%) 3681 (33%) <0.001 
Smokers 39 (13%) 1269 (11%) NS 
T-G n~/dl (mean ± ,s,d.) 226 4. 43 22G ± 43 NS 
LDL-C mg/dl (mean 4. s.d.) 155 4. 38 155 4. 38 NS 
HDL-C mg/dl (mean 4. s.d.) 38 4.10 39 4.11 NS 
Triglyceddesmg/dl(mean4.s.d.) 1634.87 1654.102 NS 
F'-oodnogen (mean 4. s.d.) 377 4. 97 350 4. 77 = 0.02 
During a mean follow-up of 3.2 years, total mertality was 17.5% in pts 
with stroke and 7.6°/= in lOtS free of Stroke. After multiple adjustment, slinks 
remained predictive of higher mortality (RR = 1.80; ~ CI 1.40-2.30). 
Conclusion: Stroke was relatively infrequent in this population but contrgusted 
sicjnificantly to the mortality rate of this group of pts. 
EXERCISE PHYSIOLOGY AND TESTING 
~ Exercise4nduced Mitral Regurgitation i Patients 
With Congestive Heart Failure. Cormlal ions With 
Exercise Capacity and Hemodynamics 
Massimo Pozzoli, Giovanni Cioffl, Sencomo C, apomdita, Andrea Gore, 
Luigi Tavazzi. S. Mauged Foundation-IRCC, S-Mentescat~ (PRO, Ilaly 
To evaluate the prevalence of exerc~nduced mflral mgurgifation (MR) and 
its effects on functionsl capacity and hemodynamice in patients with con- 
gestive heart failure (CHF), 51 patients (age 52 4- 9 years) with CHF due to 
dilated cardiomyopathy underwent simultaneous right-heart cathetedzatL~ 
and Doppler echocardiography at rest, during postural changes and an up- 
nght bicycle cardiopulmonmy exercise test. 30 patients were in NYHA class 
III; their left ventricolar ejection fractien was 2~ 4-12%. The extent of MR was 
quantified by color-Duppler assessment of the maximal regurgitant jet area 
and considered as significant when >_ 4.5 cnlq. Hernodynsmic parameters 
and oxygen consumption (pVO2) wore monitored during exercise. Results: a 
slgnflicant MR at rest was found in 20 patients (39%). MR developed during 
exercise in a further 10/30 patients who did not have baseline MR. The mean 
pVO2 was 15 4- 5 ml/kg/min. 
s,pine k3g*~ing ,, updg~t exe~_P~e 
MR (n. of pts) 20 (39%) 30 (59%) lS (29%) 3O (5e%) 
MR (areacm 2 ) 3.24.4 4.B 4. 5 2.24-3 5.5 4. 6 
Exercise-MR was correlated with pVO2 (r = -0.48, p < 0,001), exercise 
stroke volume index (r = - 0.71, p < 0.0001 ) and pulmonmy wedge pressure 
(r = 0,52, p < 0.001), In the 30 patients who had significant exercise-MR, 
stroke volume index remained unchanged dudng exercise (29 ~: 6 vs. 29 4- 
! jR I  
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10 ml/m2), while in patients who did not develop exemise-MR it increased 
(rom 32 -I- 9 to 37 :E 10 rob'm2 (p < 0.001). 
Conclusions: In CHF execise causes MR in 30% of patients without 
MR at rest and increases its severity in those who already had MR at 
baseline. These changes can be predicted by the respoase to the leg-tiffing 
manoeuvre. Exercise-MR may reduce forward cardiac output and imp~r 
exercise capadty. 
~ Augmentation o f  Tbrombin Generation During 
Exercise o r  Menial  Stress 
Nobuo Aoki, Masashi Hbmod, Isao Aoki, Yoshiko Hioki, Atsuo Yanagisawa, 
Haroyoshi Mizuno, Hideski Yoshino, Kyozo Ishikawa. Kyorin Un'Nersity, 
Tokyo, Japan 
Thrombin generation modulates procsagulant state in aoute coronary syn- 
drome (ACS). In order to examine the eifects of maximal treadmill exercise 
stress test (STS) and mental stress test (MST) on platetat dependent hron'P 
bin generation, 12 normal subjects were studied. Blood samples were tat(on 
be|era (Baseline), immediately alter (Max), 10 and 30 minutes alter stress 
tests. Platalat dch plasma (15 x 104/E I) were prepared and 40 mM of CaC12 
was added to start clotting. S-2238 was added to each sample every 10 min- 
utes, and the plate was reed kinelically by microplate reader as thrombin 
generation, Thmmbin generation in TST was significantly higher at Max, and 
then quiddy refereed to the basetine levels. On the other hand, thrombin 
generation in MST was significantly higher at 10 minutes after MST. 
BaseSne Max 10 rain 30 rain 
TST (roOD) 61-t-78 2?7±270** 1154-173 114:E136 
k~-~" (mOO) 664-39 76±49 2584-218"  106~43 
~'p < 0.05, **p < 0.01 comparGd to b,'=L..=eline level 
The plasma labels of serum norepinephrine were increased at the time Of 
TST-Max (p < 0.01), whereas those ware not altered in MST. The odmin- 
lsbatlon of aspldn (330 mg dally) did not supress the increased thrombin 
generation in MST. In conclusion, physical and mental stress accelerate 
Platelat dependent hrombin generation and it may contribute to squeeze a 
trigger in onset of ACS. The mechanism of increased thrombin generation in 
TST and MST may be different. 
~ Exercise in Women: Posit ive Testing Improved 
Predictive A¢¢uraw by Consideration of  Age and 
Exercise Variables 
K~'en E. Aspry, Ezra A. Amsterdam. Universily of California-Davis, 
Sacramento, CA 
The utility of exercise electrocardiography (ExE) for detecting coronary artery 
disease (CAD) in women ON) has been limited by a high false positive (POS) 
rate and thus a tow POS predictive ac~ra~ (PPA). However, previous 
studies have not examined: 1) whether the PPA of ExE in W is influenced by 
age or 2) whether specific exercise responses improve PPA across all age 
groups. We therefore studied the effects of age and two exercise variables 
on PPA in 111 consecutive W with chest pain, POS ExE and coronary 
anglography. None ot the W had previously diagnosed CAD. A true POS 
(TP) test was defined by _> 1 mm STJ, and > 50=/= stanosis in >_ 1 coronary 
arteries, W were grouped by age ~ Group I (n = 36): 3.5-50 yrs, x = 46; 
Group ll (n = 41): 5t-64 yrs, x = 61; Group lll (n = 34): >_ 65 yrs, x = 72. 0f 
the t l l  W, 56 (51%) were TR PPA increased progressively with age: Group 
t ~ ,%%, Group tl ~ 46%, Group Ill ~ coS=/a ". Influence of degree of ST,~ 
and duration of ST recovery time (RT) on PPA by age group: PPA (%) 
I It III 
ST J, 1.0-1.0 mrn 17 42 56 
~TJ, >_22.0 mm 69" 60 70 
ST RT 1-3 rain 7 22 52 
ST FIT >3 rein 57 + 70 + 81 ++ 
*p < 0.05 vs. Group I"~'p < 0.01 vs. 1.0-1.9 nvn, +p < 0.01 vs. 1-3 min, ++p = 0.06 vs. 
1-3 rain 
These data indicate that the PPA of ExE rises to a clinically useful level 
in W by virtue of age alone, while in younger and middle-aged W, PPA is 
significantly kcreased in the presence of marked ST J, or prolonged ST RT. 
Consideration of age and specific exercise responses improves the clinical 
ut|tlty of ExE in women. 
HEALTH CARE DEL IVERY 
~ Pr imary PTCA and for  Acute Thrombolys is  
Myocardia l  Infarction: Observat ions From the 
Community  
Howard S. Rosman, Dsna Ciolino, David Neronz, Jalfrey Lakier, 
Mihal Gheerghiede, Sidney Geldstein for the CRISP Group. Henry Ford 
Hospital, Detroit, MI 
Recent randomized studies suggest hat pdmary percutanoous transiuminai 
coronary angioptasty (12 PTCA) for acute myocardial infarction (AMI) may 
be superior to thmmbolysla in subsets o! patients. Well-staffed csntem per- 
forming high volumes of emergency interventions regorted that the lime from 
arrival at hospital to I u PTCA of patients with AMI exceeded arrival time to 
thmmbolysis by lass than I hour. 
To examine whether these findings can be extrapolated to the greater 
cardiology community, 14 health centers collaborated in a review of 1175 
patients treated for AMI in 1994, Thmmbolytio agents were administered 
within 6 hours of arrival to facility in 264 patients (22%), whereaS 1 o PTCA 
was performed within 6 hours of snivel in 46 patients (4%). Patients with 
AMI received thmmbolytics a median Of 1 hour after arrival at the Emergency 
Room, compared to a median of 3 hours after arrival for performance of 1 ~ 
PTCA. This relative delay of 2 hours was seen in all 11 centers performing 
19 PTCA. Mortality was 6°/= in patients receiving thrombetylics {16/264), 12% 
in pelianta without any acute intervention (1011865) and 15% in patients with 
19 PTCA CII46). 
We found a consistently greater delay to treatment for AMI with 19 PTCA 
compared to thrombelysis. The comparative benefit of 1Q PTCA is not known 
if there is an =.dditfonal 2 hour delay relative to thrembolysis. Thmn-JcolysiS 
remains a mainstay of therapy for AMI and should not be delayed while 
awaiting 19 PTCA. 
Econometr ic  Analysis o!  Co_toner/ _ 
Revsecularization: Results Prom the P-mow 
Angiopiasty vs Surgery Trial (EAST) 
Patrick D. Mauldin, William S. Welntraub, Edmund R. Basker. Emery U 
Schools of Medicine and Public Health. Atlanta, Georgia 
To compare angioplasty to coronary surgery, 39,2 p.3tiants were randomized, 
194 to coronary surgery and 198 to comnaly angioplasty, in the EAST trial. 
The patients were similar in baseline characteristics with hospital mortality 
of 1% in each group. To assess the differences in Quality of Life (QOL) by 
treatment group by three yeats after randomization, an economoffic model 
was developed which relates multiple patient descriptors to multiple patient 
outcomes. This method fecititatas the determination of which procedure 
offers more units of quality of health increase per unit increase in cost (proxy 
for resource utilization). The measures of QOL are 1) Ecsnom]c Status, 2) 
Overall View ol Health. 3) Consider Sell Physi~dty Recovered, 4) Optimism 
for Normal Ute, 5) Angina Class at Followup. The results indicate that at three 
year followup, there is no difference in overall cost-effectiveness between the 
two alternative therapies (see figure). 
Thus, as expenditure rose, quality of life improved similarly in both groups. 
However, subgroup analysis reveals that higher angina class (p < O.O5), 
history of CHF (p < 0,05, specific, ally CABG group, p < 0.05), smoking (p 
< 0.01, specificadly PTCA group, p < 0.01), diabetes (p < 0.05, specifically 
PTCA group, p < 0,01), family history of CAD (p < 0.05, specifically PTCA 
group, p < 0.05), and males (p < 0.05, specifically PTCA group, p < 0.05) 
are associated with lower QOL Patients with larger body area (p < 0.05) and 
employed full time (p < 0.10) had improved QOL. Consider Self Physically 
Recovered captured (by canonical correlation) most of the effect of the 5 
indicator variables. When multiple outcomes are considered in a multivariate 
econometric model, there was no clear benefit of one form of therapy over 
another. 
